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DETAILED ACTION 
Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent In the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed In the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1 , 5, 11 , are rejected under 35 U.S.C. 102(b) as being anticipated by 
Raffalt et al. (US 2002/0140441). Raffalt et al. show (fig. 1) note (claims 1 , 4-6) a 
method for determining a parameter for a piezoelectric actuator (7), the method 
comprising: applying a drive signal to the piezoelectric actuator (7); operating the 
piezoelectric actuator (7); obtaining a feedback signal (via 8. see cl. 7) from the 
piezoelectric actuator (7); using the feedback signal to determine a capacitance of the 
piezoelectric actuator (7). 

The method further comprising subsequently using the capacitance of the 
piezoelectric actuator to control the drive signal to the piezoelectric actuator. 

Raffalt et al. show a drive circuit (fig. 1 ) for sensing capacitance of a piezoelectric 
actuator (7) operating in a device (a level sensor, see ABSTRACT) and for adjusting a 
drive signal of the piezoelectric actuator in accordance with the capacitance. 

Claim Rejections * 35 USC § 103 
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The following is a quotation of 35 U.S.C. 103(a) which fonns the basis for all 
obviousness rejections set forth In this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner In which the invention was made. 

Claims 2, 12, 13, 16, 22, 26-28 and 31 are is rejected under 35 U.S.C. 103(a) as 
being unpatentable over Raffalt et al. (US 2002/0140441) in view of Takagi et al. (US 
2004/0018100). Given the invention of Raffalt et al. as noted above, they don't note use 
of their piezoelectric actuator to pump fluid In a pump. 

Takagi et al. show (fig. 8) note (claims 1, 4, 5) a method for determining a 
parameter for a piezoelectric actuator (6), the method comprising: applying a drive 
signal to the piezoelectric actuator (6); operating the piezoelectric actuator (6); obtaining 
a feedback signal (from 28) from the piezoelectric actuator (6); using the feedback 
signal to determine a parameter (see paragraph [0132]) of the piezoelectric actuator (6). 

The step of operating the piezoelectric actuator comprises using the piezoelectric 
actuator to pump fluid in a pump. 

The device is a pump (as labeled) and wherein the piezoelectric actuator (6) 
operates to pump fluid in the pump. Note in fig. 1 that the inlet is labeled as 1 , the pump 
chamber as 3 and the discharge channel as 2. 

The drive circuit (fig. 1) comprises a controller (components of circuit) for 
controlling a drive signal applied to the piezoelectric actuator; a feedback monitor (via 8) 
for obtaining a feedback signal from the piezoelectric actuator (7) while the piezoelectric 
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actuator operates; a processor (see 22c in fig. 6) for using the feedback signal to 
determine the parameter of the piezoelectric actuator (6). 

The controller (22) subsequently uses the parameter of the piezoelectric actuator 
(6) to control the drive signal to the piezoelectric actuator (6). 

The drive circuit (20) comprises: means for applying a drive signal to the 
piezoelectric actuator (6); means for obtaining a feedback signal (paragraph [0132]) 
from the piezoelectric actuator (6) while the piezoelectric actuator (6) operates; means 
for using the feedback signal to determine a parameter of the piezoelectric actuator. 

Takagi et al. show (figs. 1 , 6, 8) a piezoelectrically-actuated device comprising: a 
piezoelectric actuator (6) which is responsive to a drive signal for pumping fluid between 
the inlet (1) and outlet (2); and a drive circuit (20) for sensing a parameter (paragraph 
[01 32]) of the piezoelectric actuator (6) and for adjusting a drive signal of the 
piezoelectric actuator (6) in accordance with the parameter. 

The device is a pump having a pump body for at least partially defining a 
pumping chamber (3) having an inlet (1 ) and an outlet (2) which communicate with the 
pumping chamber (3), and wherein the piezoelectric actuator (6) pumps fluid between 
the inlet (1) and outlet (2). 

The drive circuit (20) comprises: a controller (22) for applying a drive signal to the 
piezoelectric actuator (6); a feedback monitor for obtaining a feedback signal (see 
paragraph [0132]) from the piezoelectric actuator (6) while the piezoelectric actuator (6) 
operates a processor (22c) for using the feedback signal to determine a parameter of 
the piezoelectric actuator (6). 
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The controller (22) subsequently uses the parameter of the piezoelectric actuator 
(6) to control the drive signal to the piezoelectric actuator (6). 

Takagi et al. don't note sensing the capacitance of the piezoelectric actuator. 

It would have been obvious to one having ordinary skill in the art to sense a 
capacitance of the piezoelectric actuator in the device of Takagi et al. at the time of their 
invention such as is taught by Raffalt et al. since the design of the circuit allows for a 
method that monitors the entire power circuit of the transducer device for intenruptions 
without requiring additional lines or components on the actuator element itself as Raffalt 
et al. note in their paragraph 7. 

Claims 2, 12, 13, 16, 22, 26 and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Raffalt et al. (US 2002/0140441) in view of Aoki (JP 06-1 17377). 
Given the invention of Raffalt et al. as noted above, they don't note use of their 
piezoelectric actuator to pump fluid in a pump. 

Aoki shows (figs. 1 , 6) a method for determining a parameter for a piezoelectric 
actuator (22), the method comprising: applying a drive signal to the piezoelectric 
actuator (6); operating the piezoelectric actuator (6); obtaining a feedback signal (from 
22) from the piezoelectric actuator (22); using the feedback signal to detemiine a 
parameter (see CONSTITUTION) of the piezoelectric actuator (22). 

The step of operating the piezoelectric actuator comprises using the piezoelectric 
actuator (22) to pump fluid in a pump (10). 

The method further comprising subsequently using the parameter of the 
piezoelectric actuator (22) to control the drive signal to the piezoelectric actuator (22). 
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Aoki shows (figs. 1 , 6) a drive circuit for sensing a parameter of a piezoelectric 
actuator (22) operating in a device (10) and for adjusting a drive signal of the 
piezoelectric actuator (22) in accordance with the parameter. See CONSTITUTION. 

The drive circuit comprises a controller (31) for controlling a drive signal applied 
to the piezoelectric actuator (22); a feedback monitor (CONSTITUTION) for obtaining a 
feedback signal from the piezoelectric actuator (22) while the piezoelectric actuator (22) 
operates; a processor (31 ) for using the feedback signal to determine the parameter of 
the piezoelectric actuator (22). 

The device is a pump (10) and wherein the piezoelectric actuator (22) operates 
to pump fluid in the pump (10). 

The controller (31 ) subsequently uses the parameter of the piezoelectric actuator 
(22) to control the drive signal to the piezoelectric actuator (22). 

The drive circuit comprises: means for applying a drive signal to the piezoelectric 
actuator (22); means for obtaining a feedback signal (see CONSTITUTION) from the 
piezoelectric actuator (22) while the piezoelectric actuator (22) operates; means for 
using the feedback signal to determine a parameter (voltage) of the piezoelectric 
actuator (22). 

Aoki shows (figs. 1, 6) a piezoelectrically-actuated device comprising: a 
piezoelectric actuator (22) which is responsive to a drive signal for pumping fluid 
between the inlet (12) and outlet (13); and a drive circuit (31) for sensing a parameter 
(see CONSTITUTION) of the piezoelectric actuator (22) and for adjusting a drive signal 
of the piezoelectric actuator (22) in accordance with the parameter. 
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The device is a pump (10) having a pump body for at least partially defining a 
pumping chamber (between 12 and 13) having an inlet (12) and an outlet (13) which 
communicate with the pumping chamber, and wherein the piezoelectric actuator (22) 
pumps fluid between the inlet (12) and outlet (13). 

Aoki doesn't note sensing the capacitance of the piezoelectric actuator. 

It would have been obvious to one having ordinary skill in the art to sense a 
capacitance of the piezoelectric actuator in the device of Aoki at the time of his invention 
such as is taught by Raffalt et al. since the design of the circuit allows for a method that 
monitors the entire power circuit of the transducer device for inteniiptions without 
requiring additional lines or components on the actuator element itself as Raffalt et al. 
note in their paragraph 7. 

Claims 6, 12, 16 and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Raffalt et al. (US 2002/0140441 ) in view of Jaenker (US 6,41 1 ,009). 
Given the invention of Raffalt et al. as noted above, they don't note use of their 
piezoelectric actuator to pump fluid in a pump. 

Jaenker shows (fig. 3) a method for determining a parameter for a piezoelectric 
actuator (19, 20), the method comprising: applying a drive signal to the piezoelectric 
actuator (19, 20); operating the piezoelectric actuator (19, 20); obtaining a feedback 
signal (UL) from the piezoelectric actuator (19, 20); using the feedback signal to 
determine a parameter of the piezoelectric actuator (19, 20). 
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The method further comprising subsequently using the parameter of the 
piezoelectric actuator (19, 20) to control the drive signal to the piezoelectric actuator 
(19. 20). 

The method further comprising subsequently using the parameter of the 
piezoelectric actuator (19, 20) to control pulse widths of a pulse width modulated signal 
(outputs of 25) from which the drive signal is derived. 

Jaenker shows (fig. 3) a drive circuit for sensing a parameter of a piezoelectric 
actuator (19, 20) operating In a device and for adjusting a drive signal of the 
piezoelectric actuator (19, 20) in accordance with the parameter. 

The drive circuit comprises a controller for controlling a drive signal applied to the 
piezoelectric actuator (19, 20); a feedback monitor for obtaining a feedback signal (UL) 
from the piezoelectric actuator (19, 20) while the piezoelectric actuator (19, 20) 
operates; a processor (26) for using the feedback signal to determine the parameter of 
the piezoelectric actuator. 

The controller subsequently uses the parameter of the piezoelectric actuator (1 9, 
20) to control the drive signal to the piezoelectric actuator (19, 20). 

The controller subsequently uses the parameter of the piezoelectric actuator to 
control pulse widths of a pulse width modulated signal (outputs of 25) from which the 
drive signal is derived. 

Jaenker doesn't note sensing the capacitance of the piezoelectric actuator. 

It would have been obvious to one having ordinary skill in the art to sense a 
capacitance of the piezoelectric actuator in the device of Jaenker at the time of his 
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invention such as is taught by Raffalt et al. since the design of the circuit allows for a 
method that monitors the entire power circuit of the transducer device for interruptions 
without requiring additional lines or components on the actuator element itself as Raffalt 
et al. note in their paragraph 7. 

Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over in view 
Raffalt et al. (US 2002/0140441 ) and Jaenker (US 6,41 1 ,009) in view of Takagi et al. 
(US 2004/0018100). Given the combined invention of Takagi et al. and Raffalt et al. as 
noted above, they do not show that their controller subsequently uses the parameter of 
the piezoelectric actuator to control pulse widths of a pulse width modulated signal from 
which the drive signal is derived. 

Given the invention of Jaenker as noted above, he does not show a pump. 

It would have been obvious to one having ordinary skill in the art at the time of 
the combined invention of Takagi et al. and Raffalt et al. to employ a controller that uses 
a detected parameter to control pulse widths of a drive signal because the circuit 
employed saves energy as noted at col. 2, lines 35-43. 

Claims 33 and 34 are is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Raffalt et al. (US 2002/0140441) and Takagi et al. (US 2004/0018100) in view of 
Kitani (US 6,229,245). Given the combined invention of Raffalt et al. and Takagi et al. 
as noted above, they don't show their controller varying the drive signal through a range 
of excitation frequencies; and wherein the output monitor obtains a voltage value from 
the feedback signal for each of the excitation frequencies, and wherein the processor 
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determines a resonant frequency of the piezoelectric actuator as corresponding to a 
frequency in the range that had a minimum voltage value from the feedback signal. 

Given the invention of Kitani as noted above, they don't show a pump. 

It would have been obvious to employ the pump structure of the combined 
invention of Raffalt et al. and Takagi et al. in the invention of Kitani so that the Kitani 
device could do useful work. 

Allowable Subject Matter 

Claims 9, 10, 20. 21 , 25, 35 and 36 are allowed. 

Claims 3, 4, 14, 15, 23, 29 and 30 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: the prior art fails to suggest parameter determination in a piezoelectric actuator 
or a piezoelectric actuator driving a pump controlling the drive signal so that an 
ascertainable electrical charge is applied to the piezoelectric actuator; obtaining a 
voltage value from the feedback signal; using the electrical charge and the voltage 
value from the feedback signal to determine capacitance of the piezoelectric actuator; 
the prior art fails to suggest parameter determination in a piezoelectric actuator or a 
piezoelectric actuator driving a pump varying the drive signal, monitoring the feedback 
signal as the drive signal is varied for an "echo"; determining a resonant frequency of 
the piezoelectric actuator as an inverse of a period of the echo; the prior art fails to 
suggest parameter determination in a piezoelectric actuator or a piezoelectric actuator 
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driving a pump the controller controls the drive signal so that an ascertainable electrical 
charge is applied to the piezoelectric actuator; wherein the feedback monitor obtains a 
voltage value from the feedback signal; and wherein the processor uses the electrical 
charge and the voltage value from the feedback signal to determine capacitance of the 
piezoelectric actuator. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The remaining prior art cited reads on at least some aspects of 
the claimed invention. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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